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(54) AIR-FUEL RATIO CONTROLLER FOR ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently reduce NOx 
from the beginning of a restarting by correcting an air- 
fuel ratio in the restarting to be temporarily richer than a 
target value in compliance with an integrated value of an 
intake air amount or a stopping time from a stop of fuel 
supply to an engine till the restart. 
SOLUTION: When it is determined that it is not in a 
fuel-cut condition while the number of idle revolutions is 
a reference value or more and a feedback control 
condition is established, it is determined whether 
operating conditions till the previous time is in a fuel-cut 
condition or not (S1-S4). If it is determined that fuel 
injection is restarted for the first time, a correction 
value PLCLP for a proportional part P of an air-fuel ratio 
feedback control constant found from an integrated 
value SQa of an intake air amount integrated during a 
stop of an engine is corrected with a correction 
coefficient KPLVTC based on a cam actuation angle, and 
a feedback control constant a is set so that an air-fuel 

ratio is shifted greatly to the rich side (S5-S8, S14). Including the feedback control constant a, 
a fuel injection amount is computed (S16), and then, control for enriching the air-fuel ratio is 
carried out. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Vehicles which are provided with an engine and a motor which starts an engine, 
and stop engines, such as the time of a temporary stop of vehicles, automatically at least, 
and reboot an engine automatically at the time of start, comprising: 
A three way component catalyst provided in an engine flueway. 
A sensor which detects an exhaust gas component. 

An air-fuel ratio control means which carries out feedback control of the air-fuel ratio to a 
desired value according to this sensor output. 

An air-fuel ratio compensation means which amends temporarily an air-fuel ratio at the time 
of a reboot deeply rather than a desired value according to an integrated value or stop time 
of suction air quantity after suspending supply of fuel to an engine until it reboots. 

[Claim 2]An engine and a clutch which infixed rotation of an engine in a course transmitted 
to a driving wheel characterized by comprising the following, The 1st motor made to rotate 
a driving wheel and the 2nd motor that drives an engine with starting or an engine and 
generates it, A hybrid vehicle provided with a battery which stores electricity power 
generation energy and supplies electric power to the 2nd motor, and a controller which 
controls these engines, a clutch, and the 1st and 2nd motor. 
A three way component catalyst provided in an engine flueway. 
A sensor which detects an exhaust gas component. 

An air-fuel ratio control means which carries out feedback control of the air-fuel ratio to a 
desired value according to this sensor output. 

An air-fuel ratio compensation means which amends temporarily an air-fuel ratio at the time 
of a reboot deeply rather than a desired value according to an integrated value or stop time 
of suction air quantity after suspending supply of fuel to an engine until it reboots. 

[Claim 3]An air-fuel ratio control system of the engine according to claim 1 or 2 which 
enlarges a part by the side of [ an air-fuel ratio feedback control parameter in case said air- 
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fuel ratio compensation means reboots ] rich been proportional according to a suction-air- 
quantity integrated value or stop time. 

[Claim 4]An air-fuel ratio control system of the engine according to claim 3 which said 
engine is provided with a good change valve gear, and amends a size of said air-fuel ratio 
feedback control parameter been proportional according to a cam operating angle of a 
good change valve gear at the time of an engine reboot. 

[Claim 5]An air-fuel ratio control system of an engine of any one statement of claim 1-4 
heated so that said sensor may be provided with a heater and sensor temperature may not 
be less than activation temperature in an engine shutdown. 

[Claim 6]An air-fuel ratio control system of the engine [ provided with a reboot torque 
absorption means which drives the 2nd motor at the time of a reboot of said engine, and 
carries out engine-torque absorption by the drive motor torque ] according to claim 2. 
[Claim 7]An air-fuel ratio control system of the engine according to claim 6 with which said 
reboot torque absorption means sets up motor driving torque according to an integrated 
value of said suction air quantity, stop time, or correction value of an air-fuel ratio. 
[Claim 8]An air-fuel ratio control system of the engine [ provided with a reboot torque 
absorption means which absorbs an engine torque by usually carrying out angle-of-delay 
amendment of the ignition timing rather than a control value at the time of a reboot of said 
engine ] according to claim 2. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]this invention — an engine air-fuel ratio control system it is related 
with the air-fuel ratio control system of the engine of a hybrid vehicle in more detail. 
[0002] 

[Description of the Prior Art]lt has an engine (internal-combustion engine) and an electric 
motor simultaneously as a motor, and the hybrid vehicle it was made to run with the driving 
force of either or both sides is known (for example, refer to railroad Japan issue 
"automotive engineering" VOL.46 No. 7 June, 1997 item 39 - 52 pages). 
[0003]ln the so-called hybrid vehicle of such a parallel method. In the operation area where 
load is fundamental comparatively small, it runs only with an electric motor, if load 
increases, an engine will be started, necessary driving force will be secured, and the 
maximum driving force is demonstrated by using an electric motor and an engine together if 
needed. An engine is driven also when the charge of a battery becomes below in a preset 
value, and it charges a battery. 

[0004]By the way, in order to purify the exhaust gas discharged from an engine, a three 
way component catalyst is installed in an engine exhaust gas passage, and oxidation of HC 
and CO and reduction processing of NOx are performed. 

[0005]ln a hybrid vehicle, as above-mentioned, an engine is not necessarily always driven 
during a run, and when there is no necessity, an operation is suspended frequently. For this 
reason, if a three way component catalyst does not function promptly after starting when an 
engine is started at the time of necessity, exhaust-air-purification efficiency will get worse in 
the meantime. 

[0006]However, while stopping the engine, in order that it may be in the same state as the 
fuel cut at the time of a slowdown or a flueway may be full of air, Immediately after a three 
way component catalyst was placed by oxygen environment, oxygen deposited and an 
engine operation began, even if the three way component catalyst suited the active state, 
there was a problem that especially the reduction efficiency of NOx fell easily. 
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[0007]lt was proposed in order that this invention might solve such a problem, and it aims at 
raising the exhaust characteristic, especially NOx purification efficiency at the time of 
engine restart. 
[0008] 

[Means for Solving the Problem]The 1st invention is provided with the following. 

A three way component catalyst which was provided with a motor which starts an engine 

and an engine, and stopped engines, such as the time of a temporary stop of vehicles, 

automatically at least, and formed an engine in an engine flueway in vehicles which reboot 

automatically at the time of start. 

A sensor which detects an exhaust gas component. 

An air-fuel ratio control means which carries out feedback control of the air-fuel ratio to a 
desired value according to this sensor output. 

An air-fuel ratio compensation means which amends temporarily an air-fuel ratio at the time 
of a reboot deeply rather than a desired value according to an integrated value or stop time 
of suction air quantity after suspending supply of fuel to an engine until it reboots. 

[0009]A clutch which infixed the 2nd invention in a course which transmits rotation of an 
engine and an engine to a driving wheel, The 1st motor made to rotate a driving wheel and 
the 2nd motor that drives an engine with starting or an engine and generates it, A hybrid 
vehicle provided with a battery which stores electricity power generation energy and 
supplies electric power to the 2nd motor, and a controller which controls these engines, a 
clutch, and the 1st and 2nd motor is provided with the following. 
A three way component catalyst provided in an engine flueway. 
A sensor which detects an exhaust gas component. 

An air-fuel ratio control means which carries out feedback control of the air-fuel ratio to a 
desired value according to this sensor output. 

An air-fuel ratio compensation means which amends temporarily an air-fuel ratio at the time 
of a reboot deeply rather than a desired value according to an integrated value or stop time 
of suction air quantity after suspending supply of fuel to an engine until it reboots. 

[0010]The 3rd invention enlarges a part by the side of [ an air-fuel ratio feedback control 
parameter in case said air-fuel ratio compensation means reboots ] rich been proportional 
in the 1st or 2nd invention according to a suction-air-quantity integrated value or stop time. 
[001 1]ln the 3rd invention, said engine is provided with a good change valve gear, and the 
4th invention amends a size of said air-fuel ratio feedback control parameter been 
proportional according to a cam operating angle of a good change valve gear at the time of 
an engine reboot. 

[0012]ln the 1st - the 4th invention, the 5th invention is provided with a heater, and it heats 
said sensor so that sensor temperature may not be less than activation temperature in an 
engine shutdown. 
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[0013]ln the 2nd invention, the 6th invention drives the 2nd motor at the time of a reboot of 
said engine, and is provided with a reboot torque absorption means which carries out 
engine-torque absorption by the drive motor torque. 

[0014]ln the 6th invention, as for the 7th invention, said reboot torque absorption means 
sets up motor driving torque according to an integrated value of said suction air quantity, 
stop time, or correction value of an air-fuel ratio. 

[0015]The 8th invention is provided with a reboot torque absorption means which absorbs 
an engine torque in the 2nd invention by usually carrying out angle-of-delay amendment of 
the ignition timing rather than a control value at the time of an engine reboot. 
[0016] 

[Function and Effect]Since the air-fuel ratio at the time of a reboot is temporarily made deep 
according to the integrated value or stop time of suction air quantity of the time of resuming 
fuel supply next after suspending supply of the fuel to an engine in the 1st or 2nd invention, 
Even if oxygen has deposited on a three way component catalyst at the time of a reboot, 
HC under exhaust air and CO concentration are raised, reducing atmosphere can be 
formed, and it becomes possible from the first stage at the time of a reboot to carry out 
reduction processing of the NOx efficiently. In this case, since the amount of oxygen 
deposited on a three way component catalyst is presumed and it sets up according to this 
during an engine shutdown, for reduction of NOx, the grade which makes an air-fuel ratio 
deeper than a desired value can condense an air-fuel ratio the neither more nor less, and 
aggravation of fuel consumption is kept to the minimum. 

[0017]ln the 3rd invention, since a part of a feedback control constant been proportional is 
amended, a response can make an air-fuel ratio good deeply at the time of a reboot, and 
reduction of NOx can be ensured from the early stages of a reboot. 

[0018]ln the 4th invention, since basic fuel oil consumption changes according to the cam 
operating angle at the time of a reboot, an air-fuel ratio can be properly condensed to a 
three way component catalyst by amending a part of a feedback control constant been 
proportional corresponding to this. 

[0019]ln the 5th invention, during the stop of engine rotation, it is maintaining a sensor 
activated state, and at the time of a reboot, the Lean judging can certainly be performed, an 
air-fuel ratio can be shifted to a rich side based on this, and an air-fuel ratio can be certainly 
condensed at the time of a reboot. 

[0020]ln the 6th to 8th invention, an increased part of the torque which produces an air-fuel 
ratio by having condensed at the time of an engine reboot can be appropriately absorbed 
by the driving torque of a motor, or angle-of-delay amendment of ignition timing, and the 
torque shock at the time of a reboot can be reduced. 
[0021] 

[Embodiment of the lnvention]The embodiment of this invention is described based on a 
drawing below. The example of composition of the hybrid vehicle which can apply this 
invention is first shown in drawing 1 - drawing 4 . These are the hybrid vehicles of the 
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parallel method each runs using the power of either one of an engine (internal-combustion 
engine) or a motor (electric motor) and both sides according to a travel condition. 
[0022]ln drawing 1 , a thick solid line shows the channels of communication of mechanical 
power, and the thick dashed line shows the power line. A thin solid line shows the control 
line and the double line shows a hydraulic system. 

[0023]The power train of these vehicles comprises the motor 1, the engine 2, the clutch 3, 
the motor 4, the nonstep variable speed gear 5, the reduction gear 6, the differential gear 7, 
and the driving wheel 8. The output shaft of the motor 1, the output shaft of the engine 2, 
and the input shaft of the clutch 3 are connected mutually, and the output shaft of the clutch 
3, the output shaft of the motor 4, and the input shaft of the nonstep variable speed gear (or 
automatic transmission) 5 are connected mutually. > 

[0024]The engine 2 and the motor 4 serve as a propulsion source of vehicles at the time of 
clutch 3 conclusion, and only the motor 4 serves as a propulsion source of vehicles at the 
time of clutch 3 release. The driving force of the engine 2 or the motor 4 is transmitted to 
the driving wheel 8 via the nonstep variable speed gear 5, the reduction gear 6, and the 
differential gear 7. Pressure oil required for gear change is supplied to the nonstep variable 
speed gear 5 from the hydraulic system 9. The lubricating oil pump (not shown) of the 
hydraulic system 9 is driven by the motor 10. 

[0025]The motor 1 is mainly used for engine start and power generation, and the motor 4 is 
mainly used for promotion (power running) and braking (reduction energy regeneration) of 
vehicles. The motor 10 is an object for the lubricating oil pump drive of the hydraulic system 
9. At the time of clutch 3 conclusion, the motor 1 can also be used for promotion and 
braking of vehicles, and the motor 4 can also be used for engine start or power generation. 
The clutch 3 is a powder clutch and can adjust transmitting torque. The nonstep variable 
speed gears 5 are nonstep variable speed gears, such as a belt type and a toroidal type, 
and can adjust a change gear ratio without going through stages. 

[0026]The motors 1, 4, and 10 are driven with the inverters 11, 12, and 13, respectively. In 
using a direct-current electric motor for the motors 1, 4, and 10, it uses a DC to DC 
converter instead of an inverter. While the inverters 11-13 are connected to the main 
battery 15 via common DC link 14, changing the direct-current charging power of the main 
battery 15 into alternating current power and supplying the motors 1, 4, and 10, The 
exchange generated output of the motors 1 and 4 is changed into direct current power, and 
the main battery 15 is charged. Since the inverters 1 1-13 of each other are connected via 
DC link 14, the electric power generated by the motor under regenerative operation can be 
directly supplied to the motor under power running, without passing the main battery 15. 
Various cells, such as a lithium ion battery, a nickel hydoride battery, and a lead battery, 
and an electrical machinery double layer capacitor ******** power capacitor are applied to 
the main battery 15. 

[0027]The controller 16 is provided with a microcomputer, its periphery article, various 
actuators, etc., and controls the transmitting torque of the clutch 3, the number of rotations 
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of the motors 1, 4, and 10 and output torque, the change gear ratio of the nonstep variable 
speed gear 5, the fuel oil consumption and fuel injection timing of the engine 2, ignition 
timing, etc. 

[0028]For the controller 16, as shown in drawing 2 , The key switch 20, the selection lever 
switch 21, the accelerator pedal sensor 22, the brake switch 23, the speed sensor 24, the 
battery temperature sensor 25, the battery SOC sensing device 26, the engine speed 
sensor 27, and the throttle opening sensor 28 are connected. If the key of vehicles is set as 
ON position or a start position, the closed circuit of the key switch 20 will be carried out 
(they are OFF or OFF, and **** about one or ON, and an open circuit in the closed circuit of 
the following and a switch). The one [ the selection lever switch 21 / one switch of P, N, R, 
and D ] according to the setting-out position of the select lever (not shown) switched to 
which range of the parking P, the neutral N, the reverse R, and drive D. 
[0029]The accelerator pedal sensor 22 detects the amount of treading in of an accelerator 
pedal, and the brake switch 23 detects the treading-in state (switch one at this time) of a 
brake pedal. The speed sensor 24 detects the travel speed of vehicles, and the battery 
temperature sensor 25 detects the temperature of the main battery 15. The battery SOC 
sensing device 26 detects SOC (battery charge quantity) which is a central value of the net 
volume of the main battery 15. The engine speed sensor 27 detects the number of rotations 
of the engine 2, and the throttle opening sensor 28 detects the throttle valve of the engine 
2. 

[0030]The fuel injection equipment 30 of the engine 2, the ignition 31, the good change 
valve gear 32, etc. are connected to the controller 16 again. The controller 16 drives the 
ignition 31 and performs ignition timing control of the engine 2 while it controls the fuel 
injection equipment 30 and adjusts supply, a stop, and fuel oil consumption and fuel 
injection timing of the fuel for the engine 2. The controller 16 controls the good change 
valve gear 32, and adjusts the operating state of the intake/exhaust valve of the engine 2. A 
power supply is supplied to the controller 16 from the low-pressure auxiliary battery 33. 
[0031 ]The engine 2 is shown, the three way component catalyst 36 is installed in the 
flueway 35, drawing 3 oxidizes HC under exhaust air, and CO, and reduction processing of 
the NOx is carried out. The oxygen sensor 37 is formed upstream of the three way 
component catalyst 36, and feedback control of the fuel quantity supplied from the fuel 
supply system 30 by the controller 16 is carried out so that the air-fuel ratio supplied to the 
engine 2 may be in agreement with a predetermined air-fuel ratio (theoretical air fuel ratio). 
Although not illustrated to the oxygen sensor 37, when a sensor heater is formed, the 
engine 2 stops during a run of vehicles and oxygen sensor temperature falls, the oxygen 
sensor 37 is heated and an activated state is maintained. 

[0032] However, the feedback control of fuel supply is stopped at the time between the 
engine colds, and, in such a case, open control of the air-fuel ratio is carried out. 
[0033]By the way, as described above, the engine 2 operates if needed (operation), but at 
the time of the low speed running of vehicles, at the time of reduction running or a 
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temporary stop, etc., supply of fuel is intercepted and the operation is suspended. Since the 
NOx purification efficiency of a catalyst falls according to the amount of oxygen deposited 
on the three way component catalyst 36 during an engine shutdown when rebooting the 
engine 2 after this operation stop, in order to prevent this, in this invention, control which 
makes an air-fuel ratio deep temporarily corresponding to the amount of deposition oxygen 
at the time of a reboot is performed. 

[0034]This following control content is explained according to the flow chart of drawing 4 - 
drawing 6 . 

[0035]Repeat execution of these control is carried out for every fixed time. 
[0036]First, in drawing 4 , at Step S1, it judges whether it is in the cut state of fuel supply, 
and if the fuel cut state 2, i.e., an engine, is a halt condition, it will shift to Step S13 from 
StepS11. 

[0037]ln Step-S1 1, set to output VO2=0 of the oxygen sensor 37, the Lean state is made to 
recognize, the suction air quantity Qa under engine shutdown is integrated at Step S12, 
and the integrated value SQa is calculated as follows. That is, the suction air quantity 
measured this time is added to a previous value as SQa=SQa+Qa. 

[0038]The suction air quantity under engine shutdown integrates and asks for the output of 
an inspired-air-volume sensor, when rotation of an engine has stopped thoroughly for this 
reason, suction air quantity serves as zero, but. Since the engine is rotating while carrying 
out the fuel cut at the time of a slowdown, etc., the suction air quantity at that time will be 
integrated. Suction air quantity is integrated also at the time of an engine reboot (until fuel 
injection is started in the time of cranking). Thus, the amount of oxygen deposited during an 
engine shutdown at the three way component catalyst 36 is presumed. 
[0039]ln Step S13, the feedback control constant alpha of the feedback control of an air- 
fuel ratio is clamped to predetermined Lean value ALPL#. 

[0040]When it is judged at said step S1 that there is nothing to a fuel cut state, In Step S2, 
if below this reference value becomes about the engine speed value Ne as compared with 
predetermined idle rpm reference-value NELMD#, in order to stop the feedback control of 
an air-fuel ratio, it will shift to Step S10, and it will set to the feedback control constant 
alpha= 1, and open loop control will be performed. 

[0041 ]At Step S3, the operating condition at that time judges whether it is in the feedback 
control conditions of an air-fuel ratio too. For example, in order that engine cooling water 
temperature may promote warming up in the time of the low temperature below a 
predetermined value, the feedback control of an air-fuel ratio is stopped. It shifts to Step 
S1 0 as well as the above at the time of the stop of feedback control. 
[0042]When it is in feedback control conditions, it progresses to step S4 and it is judged 
whether the operating condition to last time was a fuel cut. When that is not right, it shifts to 
step S9 and the feedback control constant alpha is calculated based on the oxygen sensor 
output at that time. This operation routine is shown in drawing 5 . 

[0043]ln order to compute an air-fuel ratio feedback control parameter based on an oxygen 
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sensor output, First, at Step S21, an oxygen sensor output is read and the proportionality 
part P of a feedback control constant and the integration part I which were set as the map 
are further read based on the fuel injection pulse width Tp at that time, and the engine 
speed value Ne. 

[0044]At Step S22, the oxygen sensor output read this time judges Rich or Lean, when rich, 
it progresses to Step S23, and the last oxygen sensor output judges Rich or Lean. When 
last time is also rich, at Step S25, the feedback control constant alpha is made into 
alpha=alpha-l, and an air-fuel ratio is set as a control parameter which turns to the Lean 
side and is changed. 

[0045]When it is judged as Lean last time at Step S23, it progresses to Step S26, the 
feedback control constant alpha is too turned to the Lean side as alpha=alpha-P, and a 
control parameter is changed. 

[0046]On the other hand, when the oxygen sensor output value read at Step S22 this time 
is Lean, it shifts to Step S24 and a previous value judges Rich or Lean. When rich, a control 
parameter is changed at Step S27 so that an air-fuel ratio may be turned to a rich side for 
the feedback control constant alpha as alpha=alpha+P. 

[0047]When a previous value is Lean at Step S24, at Step S28, similarly the feedback 
control constant alpha is turned to a rich side as alpha=alpha+l, and a control parameter is 
changed. 

[0048]Thus, computing-based on oxygen sensor output at that time-feedback control 
constant alpha ****** when it is in the usual feedback control conditions. 
[0049]Next, it returns to drawing 4 , and in step S4, when judged with the first thing for fuel 
injection to be resumed this time, it progresses to Step S5 and the correction value PLCLP 
which is equivalent to the proportionality part P of an air-fuel ratio feedback control 
parameter based on the integrated value SQa of the suction air quantity integrated during 
the engine shutdown is computed. Asking for this by the lookup of a table as shown in 
drawing 7 , this PLCLP serves as such a big value that the integrated value of suction air 
quantity is large. 

[0050]At Step S6, the cam operating angle at that time of the good change valve gear 
(CVTC) 32 is read, and it is computed by carrying out the lookup of the table as also shows 
drawing 8 the correction factor KPLVTC based on this, since basic fuel oil consumption 
also decreases when a cam operating angle is in an angle with small intake air charging 
efficiency — relative — concentration of an air-fuel ratio — a degree becomes small. Then, if 
the oxygen storage quantity in the three way component catalyst 36 presupposes that it is 
the same when such, it is necessary to enlarge said correction value PLCLP. Therefore, a 
correction factor is calculated in order to amend according to a cam operating angle. 
[0051]And in Step S8, the correction value PLCLP of said feedback control constant been 
proportional is amended as follows. 

[0052]lf PLCLP=PLCLPxKPLVTC, thus a feedback control constant are set up, a control 
parameter from which an air-fuel ratio changes to a rich side a lot considering the feedback 
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control constant alpha of an air-fuel ratio as alpha=alpha+PLCLP will be set up at Step S14. 

[0053]At Step S15, it resets to integrated value SQa=0 of the suction air quantity integrated 
during the engine shutdown, and progresses to Step S16. 

[0054]At Step S16, fuel-oil-consumption (pulse width) Ti including this feedback control 
constant alpha is computed as follows. 

[0055]Ti=Tpxalpha+Ts however the basic fuel injection pulse width which computed Tp 
based on suction air quantity, and Ts are the invalid pulse width of a fuel injection valve. 
[0056]Thus, fuel injection pulse Ti amended at the time of resumption of fuel injection is 
outputted, and control which makes an air-fuel ratio deep is performed. 
[0057]Although a part of the feedback control constant alpha been proportional takes action 
to a rich side for the output of the oxygen sensor 37 in front of that to be clamped by the 
Lean value at the time of resumption of fuel injection, About a part for this proportionality, a 
bigger value than the shift value by the side of [ usual ] rich is set by the above-mentioned 
correction value. For this reason, the feedback control constant alpha sways greatly to a 
rich side, and an air-fuel ratio becomes deeper than theoretical air fuel ratio. Henceforth, 
since the feedback control constant is gradually corrected based on this, the state where an 
air-fuel ratio is deep continues for a while, and the reduction efficiency of NOx in the three 
way component catalyst 36 in the meantime can be maintained good. 
[0058] Drawing 6 shows the control which carries out a generation action to the motor 1 
driven in the engine 2, and absorbs torque, in order to reduce the torque shock produced 
by having made the air-fuel ratio deep at the time of the resumption of fuel injection of this 
engine 2. 

[0059]Judge whether in Step S31, the correction value PLCLP of the above-mentioned 
feedback control constant alpha been proportional is set, and when set, In Step S32, based 
on the addition suction air quantity SQa under engine shutdown, the lookup of the table as 
shown in drawing 9 is carried out, and the torque correcting amount initial value Tmothi is 
calculated. And in Step S33, as motor torque value Tmoth=Tmothi, this initial value is set 
and this determines motor torque. A production of electricity becomes large, so that motor 
torque is large. 

[0060]ln Step S31, when it is judged that it is not immediately after the set of the correction 
value PLCLP, it shifts to Step S34 and gradual decrease processing of motor torque is 
performed. That is, motor torque is dwindled as motor torque Tmoth=TmothxK#/Ne. K# is a 
constant and Ne is an engine speed value. 

[0061]Although a generation action is carried out to the motor 1 and the engine torque is 
absorbed, the angle of delay of the ignition timing can be carried out, an engine torque can 
be reduced, and a torque shock can also be reduced. 

[0062]The relation between the correction value PLCLP of a feedback control constant and 
the retardation quantity of ignition timing is shown in drawing 10 . Retardation quantity was 
enlarged and the torque shock is reduced, so that the generating torque at the time of 
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resumption of fuel injection is so large that [ that is, ] correction value is large, as shown in a 
figure. 

[0063]Next, an overall operation is explained, referring to drawing 1 1 . 
[0064]Vehicles shift to a deceleration state from a fixed travel speed now, and it stops as it 
is, after a certain stoppage time passes, a run is started again, the time of the vehicle 
speed rising is made into an example, and it explains. 

[0065]lf vehicles shift to a deceleration state and supply of fuel is cut, the engine speed 
value will fall and a clutch will be cut soon. In this state, engine rotation stops thoroughly. 
When fuel is supplied and feedback control of the air-fuel ratio is carried out, it is shaken at 
Lean bordering on theoretical air fuel ratio that it is rich, and an average air-fuel ratio is 
controlled by theoretical air fuel ratio, but an oxygen sensor output. An oxygen sensor 
output outputs the Lean value with a stop of an engine, and the RIN clamp of the air-fuel 
ratio feedback control parameter alpha is carried out. 

[0066]lf temperature falls so that the oxygen sensor 37 may not become inertness during 
an engine shutdown, it will energize to an oxygen sensor heater, and it is maintained more 
than active temperature. 

[0067]On the other hand, in connection with an engine fuel cut, the integrated value SQa of 
the suction air quantity of a before [ from that time / the next activation start ] is computed. 
Addition of suction air quantity is performed only while the engine is rotating, and an 
integrated value becomes fixed with as during a stop. 

[0068]After vehicles' stopping, if a run is again started by the motor 4, the engine 2 will be 
started from the time of reaching the predetermined vehicle speed, and an engine output 
will be added to driving force. When the fuel injection of the engine 2 is resumed, according 
to the oxygen environment based on the slowdown fuel cut till then etc., oxygen deposits on 
the three way component catalyst 36, and it is in the state where reduction of NOx is fully 
hard to be performed. 

[0069]At the time of resumption of fuel injection, based on the addition suction air quantity 
under engine shutdown, a part of the control parameter alpha of feed back control of air- 
fuel ratio been proportional is amended, and the correction value PLCLP which is a big 
value is outputted as compared with the usual proportionality part P. 
[0070]For this reason, the fuel oil consumption controlled based on this feedback control 
constant alpha is controlled to become an air-fuel ratio deeper than usual, and a 
subsequent air-fuel ratio receives this influence shifted greatly been proportional, and a 
deep state is maintained for a while. 

[0071]Thus, since an air-fuel ratio becomes deep temporarily at the time of resumption of 
fuel injection, in the three way component catalyst 36, the reduction efficiency of NOx under 
exhaust air is maintained by fitness from the early stages of resumption. Good oxidation 
treatment is performed by existence of surplus oxygen of the three way component catalyst 
36 also with HC and CO. 

[0072]The amount of oxygen deposited during an engine shutdown at the three way 

http://www4.ipdl.inpit.go jp/cgi^ 6/5/2008 



JP,2000-104588,A [DETAILED DESCRIPTION] 



Page 10 of 10 



component catalyst 36, By becoming a thing according to the air content (air which does 
not continue [ instead of exhaust gas ] not burning) which passes the three way component 
catalyst 36 till then, therefore condensing an air-fuel ratio based on the addition air content 
under stop, NOx can be returned appropriately, and since fuel is not supplied superfluously, 
fuel consumption is not worsened in vain. 

[0073]Since a part of the feedback control constant been proportional was amended in this 
case and the air-fuel ratio is condensed, the response of concentration of an air-fuel ratio is 
good, and can supply fuel quantity certainly required for NOx reduction at the time of 
resumption of injection. 

[0074]what the air-fuel ratio was made deep for at the time of this resumption of fuel 
injection — an engine torque — an instant - although it becomes excessive, generating of a 
torque shock is fraternally avoidable by operating as a dynamo the motor 1 directly linked 
with the engine 2 about this, and absorbing torque. Relaxation of this torque shock can also 
be performed by carrying out angle-of-delay amendment of the ignition timing, and this may 
be performed simultaneously with the drive of the motor 1. 

[0075]According to the above-mentioned embodiment, although the integrated value of the 
suction air quantity under engine rotation stop was calculated for the correction value of the 
air-fuel ratio at the time of re-injection, correction value by the side of rich can also be 
enlarged using the time which replaced with this and has suspended engine rotation, so 
that this stop time becomes long. 

[0076]This invention stops an engine automatically at the time of a momentary stop of not 
only a hybrid vehicle but vehicles, etc., and can be similarly applied to the vehicles of the 
type which reboots an engine automatically at the time of start. 



[Translation done.] 
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